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ROLLER BEARING HAVING HIGH 
PERFORMANCE BEARING SEAL AND 

CARTRIDGE 

FIELD OF THE INVENTION 

This invention is directed generally to bearing assemblies, 
and more particularly to roller bearings having an improved 
bearing seal and cartridge. 

BACKGROUND 

Bearing assemblies often include various components 
including rolling elements that are retained Within the 
assembly to reduce friction and Wear betWeen moving parts 
or surfaces. A typical bearing assembly includes an inner 
ring that rotates relative to an outer ring of the bearing 
during operation and the rolling elements are positioned 
betWeen the inner and outer rings. The bearing assemblies 
contain a lubricant that serves to protect the rolling elements 
from contact With either the inner or outer races of the 
bearing during operation. It is desirable to provide a sealing 
arrangement betWeen the inner the inner and outer rings of 
the bearing to retain the lubricant Within the bearing assem 
bly. Such sealing arrangements are often referred to as a 
bearing seal cartridge. In many applications, the bearing 
assemblies are used in applications Where the bearings are 
exposed to harsh operating environments Where contami 
nants such as grit and dust are present. The sealing arrange 
ment also serves to prevent any contaminants from entering 
the area Where the rolling elements are positioned. Prior 
sealing arrangements suffer from any number of 
disadvantages, including complex constructions that are 
dif?cult to manufacture and costly to make and replace, 
providing too much or too little drag during rotation, or 
providing insuf?cient lubricant retention or contaminant 
exclusion. Thus, there is a need to provide a sealing 
arrangement, or bearing seal cartridge, that is relatively 
simple in construction, yet provides sufficient sealing, 
acceptable drag rotational drag, and suf?cient lubricant 
retention and contaminant exclusion. 

SUMMARY 

The present embodiment is speci?cally directed to a 
bearing assembly having a bearing inner ring With an inner 
raceWay and a bearing outer ring With an outer raceWay and 
a plurality of rolling elements positioned therebetWeen. The 
present embodiment further includes a seal carrier ?xed With 
respect to the outer ring having a ?ange extending generally 
radially inWard toWard the bearing inner ring. There is also 
a ?inger element ?xed With respect to the bearing inner ring 
that includes a ?rst ?ange having an inner surface facing the 
outer ring and a second ?ange extending from the ?rst ?ange 
in a radial direction and inWardly angled in a direction 
toWard the outer raceWay of the outer ring. Thus, the second 
?ange is angled so as to provide a tapered inner surface. A 
?exible sealing member is af?xed to an end of the seal 
carrier and has a ?rst sealing leg contacting the inner surface 
of the ?rst ?ange of the ?inger element, a second sealing leg 
also contacting the inner surface of the ?rst ?ange of the 
?inger element, and a third sealing leg contacting the tapered 
inner surface of the second ?ange of the ?inger element. The 
distance betWeen the ?ange of the seal carrier and the 
tapered inner surface of the second ?ange may be adjustable 
to provide more or less rotational drag as desired. 

The present embodiment alloWs for a larger chamber area 
for lubricant, or grease, to be maintained betWeen the second 
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2 
and third sealing legs of the ?exible sealing member. In 
addition, the tapered second ?ange of the ?inger element 
alloWs for a shorter, thinner axial lip on the third sealing leg, 
yet still provides an appropriate sealing force. This alloWs 
for a more economical overall design of the ?exible sealing 
member. There is also more space for the radial lip design, 
While simultaneously reducing the gap betWeen the ?inger 
and the seal carrier. Thus, creating a narroWer area for 
contaminants to enter the bearing assembly. Furthermore, 
the tapered second ?ange of the ?inger helps to force 
contaminants up along the ?inger, to provide a better ?ing 
ing action. 
The foregoing and other objects, features and advantages 

of the bearing seal cartridge Will be apparent from the 
folloWing more particular description of preferred embodi 
ments as illustrated in the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary section of a bearing assembly of 
an embodiment of an embodiment of the present invention 
mounted on a shaft. 

FIG. 2 is an enlarged perspective vieW of the bearing seal 
cartridge shoWn in FIG. 1. 

FIG. 3 is a fragmentary cross-sectional vieW of the 
bearing assembly and seal cartridge shoWn in FIGS. 1 and 
2, respectively. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The present embodiment is illustrated in exemplary 
embodiments that disclose a bearing assembly having an 
improved bearing seal cartridge. More speci?cally, the 
exemplary embodiments have been implemented in a rolling 
element bearing Where the rolling elements are shoWn as 
spherical balls. It should be understood that the present 
embodiment may be utiliZed on other types of bearings 
Where a seal cartridge is desired. Therefore details regarding 
the bearing are provided as an example, and are not neces 
sary to the invention unless otherWise speci?ed. 

FIG. 1 illustrates an exemplary bearing assembly 10 
shoWing an embodiment of the present invention mounted 
on a shaft 11 and retained Within a conventional housing or 
pilloW block 12. The bearing assembly 10 includes an 
annular inner ring 14 having an inner raceWay 15 Which is 
preferably Wear hardened for extended bearing life. Sur 
rounding the annular inner ring 14 in a spaced relation 
thereto is an annular outer ring 20 having an outer raceWay 
16 disposed in opposed relationship to the inner raceWay 15. 
The raceWays 15, 16 receive a plurality of rolling elements 
18, here shoWn as spherical balls, in nesting relationship. 
The rolling elements 18 in this case are disposed in rolling 
element pockets of a conventional cage 19. It Will be 
appreciated that any number of different rolling elements 
may be used With the bearing assembly of the present 
invention, including needle rollers, spherical balls and 
rollers, tapered rollers, and offset rollers. 
The bearing assembly 10 may be af?xed to a shaft 11 

using any suitable means of attachment. As shoWn in FIG. 
1, the inner ring 14 has an axial extension 21 formed With 
one or more threaded apertures through Which setscreWs 22 
may be directed. The setscreWs 22 may be tightened doWn 
against the shaft 11 to secure the bearing assembly to the 
shaft 11. Other means of attachment may also be used. For 
example, the inner ring may be formed With a plurality of 
axial ?nger extensions Which may be compressed into 
secure engagement With the shaft 11 by means of a bearing 



US 6,817,769 B2 
3 

locking collar, such as one of the type shown in US. Pat. No. 
5,863,137 incorporated herein by reference. 

The opposed ends of the bearing assembly 10 are sealed 
by using a bearing seal cartridge 25. Bearing seal cartridge 
may include a seal carrier 30 ?xed With respect to the 
bearing outer ring 20, as Well as a ?inger element 28 ?xed 
With respect to the bearing inner ring 14. Both the seal 
carrier 30 and the ?inger element 28 may be formed from a 
stamping or the like. Preferably, both the seal carrier 30 and 
the ?inger element 28 are formed from a stainless steel 
stamping. A?exible sealing member 40 is affixed to the seal 
carrier 30. The ?exible sealing member is preferably made 
from ?uorocarbon, most preferably VITON® available from 
DuPont DoW Elastomers. HoWever, the ?exible sealing 
member can be made from any other suitable seal material, 
such as nitrile, TEFLON®, VAMAC®, etc. 
ShoWn more clearly With reference to FIG. 2, is a per 

spective of the seal cartridge 25 is shoWn. Seal cartridge 25 
includes a seal carrier 30 having a radial extending ?ange 32 
Which is adapted to carry ?exible sealing member 40. Seal 
carrier 30 is ?xed in relation to bearing outer ring 20 When 
placed in the bearing assembly. Seal cartridge 25 further 
includes a ?inger element 28 that is ?xed With respect to the 
bearing inner ring 14 When placed in the bearing assembly. 
Flinger element 28 includes a ?rst ?ange 42 extending in an 
axial direction. First ?ange 42 includes an inner surface 46 
adapted to engage ?rst and second sealing legs 50, 52 of the 
?exible sealing member 40. Flinger element 28 further 
includes a second ?ange 44 extending from ?rst ?ange 42 in 
a radial and inWardly angled direction toWard the outer 
raceWay 16 of the outer bearing ring 20. The second ?ange 
has a tapered inner surface 54 adapted to engage the third 
sealing leg 56 of the ?exible sealing member 40. The ?exible 
sealing member 40 is affixed to the ?ange 32 of the seal 
carrier 30. The ?exible sealing member 40 includes a ?rst 
sealing leg 50 that contacts the inner surface 46 of the ?rst 
?ange 42 of the ?inger element 28, a second sealing leg that 
also contacts the inner surface 46 of the ?rst ?ange 42 of the 
?inger element 28, and a third sealing leg that contacts the 
tapered inner surface 54 of the second ?ange of the ?inger 
element 28. The geometry of the ?exible sealing member 
and its three sealing legs provides for more lubricant, or 
grease, to maintained in chamber 60 betWeen the second and 
third sealing legs 52, 56, and the ?inger element 28, thus 
improving the lubrication capabilities of the bearing assem 
bly. Moreover, the tapered ?ange 44 of the ?inger element 
28 alloWs for a shorter, thinner axial lip on the third sealing 
leg, yet still provides an appropriate sealing force. This 
alloWs for a more economical overall design of the ?exible 
sealing member. Furthermore, the tapered second ?ange 44 
of the ?inger element helps to force contaminants up along 
the ?inger element 28, and does not have the problems 
associated With corned designs that may entrap contami 
nants. 

FIG. 3 shoWs a fragmentary cross-sectional vieW of the 
bearing assembly 10 shoWn in FIGS. 1 and 2. Seal cartridge 
25 is shoWn With a seal carrier 30 having a cylindrical 
portion 33 that is preferably press ?t Within the outer ring 20 
and a ?ange 32 extending generally radially inWardly toWard 
the inner bearing ring 14. Seal cartridge 25 further includes 
a ?inger element 28 having a cylindrical ?rst ?ange 42 
extending in an axial direction. The ?rst ?ange 42 may be 
press ?t Within the inner ring 14. The ?rst ?ange 42 is 
positioned at a location substantially adjacent the end of the 
?ange 32 of the seal carrier 30. The ?inger element 28 
further includes a second ?ange 44 extending radially from 
the ?rst ?ange 42 and angled inWardly toWard the outer 
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4 
raceWay of the outer ring 20. The second ?ange includes a 
tapered inner surface 54. A ?exible sealing member 40 is 
bonded or otherWise af?xed to the ?ange 32 of the seal 
carrier 30. Preferably the ?exible sealing member 40 is 
injection molded over the ?ange 32 With the use of a 
bonding agent to ensure adhesion. HoWever, an adhesive or 
any other suitable means of attachment may be used to 
secure the ?exible sealing member 40 to the ?ange 32. The 
?exible sealing member 40 includes a ?rst sealing leg 50 that 
is in sliding contact With the inner surface 46 of the ?rst 
?ange 42, a second sealing leg 52 that is also in sliding 
contact With the inner surface 46 of the ?rst ?ange 42, and 
a third sealing leg 56 that is in sliding contact With the inner 
tapered surface 54 of the second ?ange 44 of the ?inger 
element 28. 

Each of the sealing legs 50, 52, and 56 has a pointed end 
50a, 52a, and 56a respectively that contacts the inner 
surfaces 46, 54 of the ?inger element 28. These pointed ends 
provide for a limited contact betWeen the sealing legs and 
the ?inger element at the pointed end. Therefore, the rota 
tional drag of the sealing legs is reduced, yet the sealing legs 
still provide a sufficient seal against the ?inger element. 
Prior seals suffer from having too great of an area of the 
sealing legs in contact With a surface of the ?inger elements, 
undesirably increasing the rotational drag of the seals. 
Furthermore, each of the sealing legs is preferably con?g 
ured With a geometry such that there is a biasing force 
pressing each of the legs against the inner surfaces of the 
?inger element. In this regard, the tapered inner surface 54 
of the ?inger element 28 serves to provide a suf?cient seal 
With the third sealing leg 56 even after extended use. In some 
instances, the sealing leg Will Wear doWn over time. Because 
the inner surface 54 of the second ?ange 44 of the ?inger 
element 28 is tapered, if the third sealing leg suffers any 
Wear, the end of the sealing leg Would simply gradually 
move doWn to a loWer point (closer to the inner ring) on the 
inner surface 54 and still provide a suf?cient seal. Thus, the 
tapered second ?ange provides for improved sealing char 
acteristics over time. In addition, contaminants contained 
betWeen the second and third sealing legs Will tend to move 
up the ?inger element more easily because of the tapered 
nature of the second ?ange 44. This improves the extirpation 
of any contaminants caught betWeen the second and third 
sealing legs, as the contaminants more readily exit the 
lubricant chamber 60. Moreover, because the inner surface 
54 has a straight taper, the contaminants do not become 
trapped against the inner surface as is the case When the 
inner surface does not have a straight taper. 

It should be understood that the bearing assembly and seal 
cartridge described herein are not related or limited to any 
particular type of bearing, unless indicated otherWise. Vari 
ous types of general purpose or specialiZed bearings may be 
used in accordance With the teachings described herein. 

In vieW of the Wide variety of embodiments to Which the 
principles of the present embodiments can be applied, it 
should be understood that the illustrated embodiments are 
exemplary only, and should not be taken as limiting the 
scope of the present invention. For example, more or feWer 
elements may be used than shoWn in the draWings. 
Therefore, all embodiments that come Within the scope and 
spirit of the folloWing claims and equivalents thereto are 
claimed as the invention. 
What is claimed is: 
1. A bearing assembly comprising: 
a bearing inner ring having an inner raceWay on an outer 

surface thereof; 
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a bearing outer ring having an outer raceway on an inner 
surface thereof, said outer ring positioned such that the 
inner raceWay is in an opposed and spaced apart 
relation from the outer raceWay; 

a plurality of rolling elements disposed betWeen the inner 
raceWay and the outer raceWay; 

a seal carrier ?xed With respect to the bearing outer ring, 
said seal carrier including a ?ange extending generally 
radially inWard toWard the bearing inner ring; 

a ?inger element ?xed With respect to the bearing inner 
ring, said ?inger element comprised of an axially 
positioned ?rst ?ange having an inner surface and a 
second ?ange extending from said ?rst ?ange, said 
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second ?ange extending in a radial and inWardly angled 
direction and having a tapered inner surface; 

a ?exible sealing member af?xed to an end of the seal 
carrier, said sealing member having a ?rst sealing leg 
contacting the inner surface of the ?rst ?ange of the 
?inger element, a second sealing leg contacting the 
inner surface of the ?rst ?ange of the ?inger element, 
and a third sealing leg contacting the sloped inner 
surface of the second ?ange of the ?inger element. 

2. The bearing assembly of claim 1, Wherein the tapered 
inner surface of the second ?ange is a straight taper. 

* * * * * 


